Taking into account disturbance uncertainty is required to guarantee robust operation of chemical processes. Likewise, a model-based approach must be taken, inherently introducing model uncertainty, to allow engineers to make robustness guarantees for physical systems at the design stage. One such application of interest is in remote deep sea oil recovery technologies, where the hazards and costs associated with repairs to subsea processing units are extraordinarily high. Swaney and Grossman (1985) and Floudas et al. (2001) considered such robustness problems with steady-state process models expressed as equality constraints and performance specifications as inequality constraints in a bilevel optimization formulation. Due to problem complexity, the bilevel formulation is difficult to solve.
